INTRODUCTION
The effluents of textile industries cause severe environmental problems due to the high content of toxic and corrosive chemicals in large volumes of water as a result of the different processes that it carries out. The consequent is generation of effluents of very diverse composition and hazard to superficial water receiver [1, 2] . They are constituted by a great diversity of compounds including surfactants, in which the ones of character "no ionics" and "anionics" are distinguish. The two most commonly used types at all wet processes are Alkylphenol ethoxylates (APEO) and ethoxylated alcohols (AE), and to a lesser extent the use of Linear Alkylbenzenesulfonates (LAS), which have an anionic character. These surfactants are used both in washing processes and in dyeing processes as levelers in the absorption of the dye on the fiber, emulsifiers and in the textile finishing [3] .
The determination of surfactants has been extensively studied. It has been used different analytical methodologies such as color test, molecular adsorption spectrophotometry, liquid chromatography (HPLC) [4, 5] . Also it has been used the simple and rapid spectrophotometric method for the determination of any anionic surfactant, associated with a cationic dye proposed by Kamaya et al. [6] .
The limit of detection of the surfactants in HPLC-UV for direct injection is very high which makes it no accessible for direct determinations in environmental samples according to Hong & Slingsby [7] . Castles et al. [8] have presented a modification to liquid chromatography, improving the cleanup stage and stimulating the preconcentration for the detection of LAS in environmental samples. And recently, Motteran et al. [9] have been present a new method for determination of LAS and nonionic surfactant in commercial laundry wastewater, using LC-MS/MS.
The aim of this work is to develop an affordable method of detection and quantification of surfactant compounds with fluorescent activity employed in textile industries, to establish a contamination/purification indicator mechanism to be used in textile effluents and in the water bodies receiving the overturn.
The verification of the presence of compounds LAS, APEO and AE could be used as indicator of the environmental impact of effluents from textile industries with or without treatment systems and the degree of alteration caused to the water bodies receiving. The importance of this work lies in the creation of a tool to decide on contamination of water resources by anthropic activity in particular by activity of textile industries by checking the existence and monitoring of nonconventional pollution indicators such as residues of surfactant compounds with fluorescent activity or some of their degraded components which retain those properties.
The selection of the surfactants to be tested was performed based on those that are used mainly in the different textile processes. Thus, it was selected commercial products frequently used by textile industries of Argentina now a day. The surfactants tested were as follows, for the next citations will be referred generically as identify between parentheses: 
Method

Selection of the mobile phase
The mobile phase chosen for preliminary tests was 0.05 M NaClO 4 in HPLC grade water, taking into account the work published Reemtsma The signals obtained were not satisfactory for the detection and quantification requirements, so the mobile phase was modified by choosing H 3 CCCN/NaClO 4 65/35 (v/v) as used by Hirayama et al. [11] . This mobile phase was adequate for the quantification of standards (commercial surfactants), so it was adopted as a routine mobile phase. 
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Mobile phase flow
Once the mobile phase was selected, different flows rates were tested starting from 0.6 mL/min, increasing until obtaining the optimum in 1 mL/min. Higher fluxes produced separation deficits and less than 0.6 mL/min were inconvenient because of increase in the analysis times.
Determination of excitation and emission wavelengths
Optimum excitation and emission wavelengths were tested for the detection and quantification of fluorescent components in standards. Thus, an excitation sweep was initially performed between the wavelengths 210 and 250 nm for each standard. To do this, the emission wavelength (λem) was fixed at 297 nm, according to the literature consulted [5, 12] . The determination for each of the standards was done in triplicate.
Graphics provided by HPLC-Waters software, Empower, are in 2D and 3D. 2D graphs are presented in Fig. 2 because they are easy to interpret. The optimal excitation wavelengths (λex) found for the investigated components are observed. The four surfactants analyzed have the maximum excitation between 215 and 235 nm, the centroid of the 2D graphs being obtained at 225 nm, so this wavelength was selected as the optimum.
For the scanning of the emission wavelengths, it was work with the previously selected excitation wavelength: 225 nm. Surfactants 1, 2 and 3 showed maxima for the emission lengths between 295 and 300 nm. Surfactant 4 showed the maximum between 285 and 295 nm. Therefore, in compromise, the emission wavelength is chosen at 297 nm, to study them together. Once the mobile phase was selected, different flows rates were tested starting from 0.6 mL/min, increasing until obtaining the optimum in 1 fluxes produced separation deficits and less than 0.6 mL/min were inconvenient because of increase in the analysis
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Standardization
Pure commercial surfactant compounds are assumed as standards by conveniently diluting them in order to obtain adequate records for their interpretation and calculations.
The tests are started by working with appropriate dilutions so as not to saturate the detector. If the signal was low or zero, the concentration is increased so as to obtain easily observable signals. The range of dilutions used varies according to the injected standard. Thus, the dilutions suitable to work were of the order of 1.10 -3 to 1.10 -9 v/v, from each pure commercial product.
Taking into account that industrial effluent has solid material in suspension; the technique was adapted using a pre-injection filter to protect the column in future applications.
Blank tests were carried out, injecting distilled water under the same conditions as the standards, in order to check for interfering signals that could appear as a consequence of the pretreatment. It was verified the presence of two characteristic peaks attributable to this operation (2.5 minutes and 3.7 minutes). So they are not taken into account in the interpretation of standards and samples graphs.
Interferences study
All tests were performed on the selected working conditions, using commercial detergent for home use as interference for detection of textile surfactans. Signals appeared with retention times that in three cases matched with those of textile use, evidencing the presence of similar constituents (Fig. 2) .
From these verifications, information extracted allows comparisons and discriminate the peaks of the surfactants studied. Each component that is own only to one surfactant are highlighted with yellow in Table 1 . 
RESULTS AND DISCUSSION
Designed Method
As a result of this work, it has been possible to develop a technique to determine and quantify surfactant compounds used in textile industry. The final technique by HPLC with fluorescence detector is resumed in Table 2 . With the methodology developed, four surfactants of textile use selected in this work were analyzed to obtain their chromatographic profiles. The profiles show basic information for the subsequent use as reference in terms of the presence and quantities of them in industrial effluents and environmental matrices.
The selected surfactants have in their formulation some common constituents belonging to the same type of compounds with identical fluorescent chemical properties. The chromatographic analysis shows differences and similarities between products of different commercial brands.
Chromatograms
The technique was applied to four surfactants selected, one at a time, at different concentrations, to obtain the calibration curve for each one of the resolved fluorescent compounds. The chromatograms are presented in Figs. 4, 5, 6 and 7.
When performing the screening run, the necessary run time of 15 minutes was decided, because one peak of surfactant 1 was resolved at 12 minutes.
The Chromatogram of surfactant 2 has three peaks, two of them coinciding with the blank test, and one with the retention times of surfactants 1 and 3.
The Chromatogram of surfactant 3 has four peaks, two of them coinciding with the blank test and a peak TR = 4.9 minutes which is characteristic of surfactant 3.
The Chromatogram of surfactant 4 presents only two peaks, coinciding one of them with one of the times of retention of the blank test, so it has only one characteristic peak for this product, TR = 2 minutes.
Different retention times are shown in Table 1 , proving different types of fluorescent constituents in the surfactants tested. It is further evidence that several of them are the same according to their retention time obtained in the individual chromatograms. Fig. 8 shows overlapping chromatograms of all surfactants tested in this work, evidencing the write before. 
Calibration Curves. Figures of Merit
This test was performed to qualify the developed methodology to be able to compare its analytical properties with other similar techniques and thus obtain information about its reliability. All tests were done using MATLAB (Mathworks Inc., Natick, MA, USA). For the own peaks of every surfactant tested, the univariate statistical analysis and its figures of merit are presented in Table 3 .
Since surfactant 2 does not exhibit any fluorescent compound which characterizes it, statistical analysis was not performed.
All other surfactants analyzed have their homoscedastic calibration data: the graphs of residues (not showed) present constant variances and their distribution are random. Moreover, it was verified that all satisfy the linearity test.
LOQ found by Motteran et al. [9] was 300 μg/L for LAS and LAE, while in the present work it was found a LOQ of 66.0, 123 and 54.6 μg/L for Surfactant 1, 3 and 4 respectively. It was an advantage, in one hand because the lower LOQ, and in another hand because the method propose in the present research is more affordable. In another papers, Castles et al. [8] and Loos et al.
[13] found lower LOQ than it was found in the present work, but they use a preconcentration before applied his method. 
